RARγ-C-Fos-PPARγ2 signaling rather than ROS generation is critical for all-trans retinoic acid-inhibited adipocyte differentiation.
Obesity has become a worldwide public health problem, which is mainly determined by excess energy intake and adipose tissue expansion. Adipose tissue expansion can occur through hyperplasia (adipocyte differentiation) or hypertrophy. Retinoic acid was shown to inhibit adipocyte differentiation. However, the molecular mechanism is unclear. In the study, we found that all-trans-retinoic acid (ATRA) inhibited 3T3-L1 adipocyte differentiation. We did not observe significant apoptosis in differentiated adipocytes treated by ATRA. ATRA increased ROS generation and disturbed redox balance. However, antioxidant treatment did not ameliorate the reduction of lipid accumulation induced by ATRA, indicating that ROS generation was not involved in ATRA-inhibited adipocyte differentiation. ATRA reduced C/EBPα, PPARγ and its target gene expression. In the presence of ATRA, retinoic acid receptor (RAR) α/γ expression was increased. Inhibition of RARγ, but not RARα, blocked ATRA-induced reduction of PPARγ2 expression. ATRA induced a profound interaction between RARγ and C-Fos protein, reflected by Co-IP results. C-Fos was found to exhibit a differentiation-dependent DNA binding activity to PPARγ2 promoter. RARγ inhibitor significantly suppressed ATRA-inhibited DNA binding activity of C-Fos to PPARγ2 promoter, indicating that downregulation of C-Fos activity mediated activation of RARγ-exerted reduction of PPARγ2 expression and thus inhibition of adipocyte differentiation induced by ATRA. Taken together, these data demonstrates that RARγ-C-Fos-PPARγ2 signaling rather than ROS generation is critical for ATRA-inhibited adipocyte differentiation.